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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve precision of pattern alignment 
of an outer layer conducting layer to an inner layer conducting layer, by 
separately preparing the references of pattern alignment for the surface 
and for the back, and independently performing pattern alignment of the 
outer layer conducting layer on the surface and on the back. 
SOLUTION: A reference pad 1 3 as a position reference for the surface 
is arranged on a part of a pattern of an inner layer 10, and a reference 
pad 1 4 as a position reference for the back is arranged on a part of a 
pattern of an inner layer 11. A reference through hole 19 for the surface 
and a reference through hole 20 for the back are formed at the centers 
of the reference pads 13, 14, respectively. Patterning of the outer layer 
of the surface side is performed by using the reference through hole 19 
as reference of alignment, and patterning of the outer layer of the back 
is performed by using the reference through hole 20 as reference of 
alignment. Thereby a printed wiring board excellent in position matching 
of the outer layer and the inner layer 10 of the surface side and position 
matching of the outer layer and the inner layer 1 1 of the back side can 
be manufactured. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of manufacturing the printed wired board which has a inner layer conductor layer, an 
outer layer conductor layer, and a layer insulation layer between these in a front-face and rear-face side, 
respectively The front inner layer patterning process which forms the pattern which includes the datum 
reference for front faces in the inner layer conductor layer by the side of said front face, The flesh-side inner 
layer patterning process which forms the pattern which includes the datum reference for rear faces in the inner 
layer conductor layer by the side of said rear face, The front outer layer alignment process of performing 
patterning alignment of the outer layer conductor layer by the side of said front face using said datum reference 
for front faces, The manufacture approach of the printed wired board characterized by including the flesh-side 
outer layer alignment process of performing patterning alignment of the outer layer conductor layer by the side 
of said rear face using said datum reference for rear faces. 

[Claim 2] The 1st through hole formation process with which a front flesh side forms the 1st through hole in the 
position to said datum reference for front faces in the manufacture approach of the printed wired board 
indicated to claim 1 after the aforementioned layer insulation layer is formed, The 2nd through hole formation 
process with which a front flesh side forms the 2nd through hole in the position to said datum reference for rear 
faces after the aforementioned layer insulation layer is formed is included further. The manufacture approach of 
the printed wired board which carries out alignment with a transmission method using said 1st through hole, and 
is characterized by carrying out alignment with a transmission method using said 2nd through hole at said flesh- 
side^ outer layer alignment process in said table outer layer alignment process. 

[Claim 3] The front criteria photograph beer formation process which etches the layer insulation layer by the 
side of said front face, and forms front criteria photograph beer on said datum reference for front faces in the 
manufacture approach of the printed wired board indicated to claim 1, The flesh-side criteria photograph beer 
formation process which etches the layer insulation layer by the side of said rear face, and forms flesh-side 
criteria photograph beer on said datum reference for rear faces is included further. At said table outer layer 
alignment process The manufacture approach of the printed wired board which carries out alignment with a 
reflection method using said table criteria photograph beer, and is characterized by carrying out alignment with a 
reflection method using said flesh-side criteria photograph beer at said flesh-side outer layer alignment process 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the pattern doubling criteria that this invention formed the conductor layer and the 
insulating layer in the detail separately by the object for front faces, and the object for rear faces further about 
the manufacture approach of the printed wired board which comes to carry out a laminating — using — a front 
flesh side — it is related with the manufacture approach of the printed wired board which improved the precision 
of pattern doubling by performing pattern doubling of an outer layer separately. 
[0002] 

[Description of the Prior Art] A high-density printed wired board forms in front flesh-side both sides of a 
substrate the inner layer conductor layer by which patterning was carried out, respectively, forms an insulating 
layer on them, respectively, forms the hollow called the photograph beer for inside-and-outside layer 
communication to each insulating layer, forms the outer layer conductor layer by which patterning was carried 
out on each insulating layer, respectively, and is manufactured. 

[0003] Pattern doubling for outer layer conductor-layer formation was performed as follows conventionally here. 
That is, as shown in drawing 19 , the hole 101 for pattern doubling is established for the black mark 106 for 
pattern doubling in the substrate 100 at the pattern film 105, respectively, this hole 101 and the black mark 106 
— each of a substrate 1 00 and the pattern film 105 — it prepares in four corners. And when setting the pattern 
film 105 by the substrate 100 for surface exposure, the hole 101 was illuminated with light from the lower part, it 
was observed with upper CCD camera 102, and four corners were adjusted so that the black mark 106 might 
come to the core of a hole 101. And also with the rear face, alignment to the substrate 100 of a pattern film was 
performed by the same approach on the basis of the same hole 101. Patterning required for each front rear face 
of a substrate 100 was performed in this way, and the outer layer conductor layer was formed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in manufacture of the printed wired board in such an 
approach, in order to perform alignment of a pattern film on the basis of the same hole 1 01 also as a front rear 
face, there was a case where the pattern of an outer layer conductor layer shifted to the photograph beer of the 
field concerned. Patterning of an outer layer conductor layer is another process, and formation of photograph 
beer is because a front flesh side is also performed separately. Therefore, the flow between inside-and-outside 
conductor layers might become poor for the gap with photograph beer and the pattern of an outer layer 
conductor layer. When the circuit pattern of a printed wired board was especially made detailed with the 
advancement of the various devices in recent years, and complication, the slight gap also became defective 
continuity in many cases. For this reason, there was a problem that it could carry out correspondence possible 
only to 200 micrometers / about 400 micrometers with the diameter of beer / diameter of a land 
[0005] It aims at offering the manufacture approach of the printed wired board which improved the pattern 
doubling precision over the inner layer conductor layer of an outer layer conductor layer by making this invention 
in order to cancel said conventional trouble, preparing the criteria of pattern doubling separately by the object 
for front faces, and the object for rear faces, and performing pattern doubling of an outer layer conductor layer 
separately with a front face and the rear face. 
[0006] 

[Means for Solving the Problem] Invention which relates to claim 1 in order to attain said purpose It is the 
approach of manufacturing the printed wired board which has a inner layer conductor layer, an outer layer 
conductor layer, and a layer insulation layer between these in a front-face and rear-face side, respectively. The 
front inner layer patterning process which forms the pattern which includes the datum reference for front faces 
in the inner layer conductor layer by the side of said front face, The flesh-side inner layer patterning process 
which forms the pattern which includes the datum reference for rear faces in the inner layer conductor layer by 



the side of said rear face, It is characterized by including the front outer layer alignment process of performing 
patterning alignment of the outer layer conductor layer by the side of said front face using said datum reference 
for front faces, and the flesh-side outer layer alignment process of performing patterning alignment of the outer 
layer conductor layer by the side of said rear face using said datum reference for rear faces. 
[0007] By this manufacture approach, after the inner layer conductor layer by the side of a front face is formed, 
patterning is carried out to the inner layer conductor layer by the side of a front face by the front inner layer 
patterning process. The datum reference for front faces is included in the pattern formed at this time. And at 
the front outer layer alignment process performed after the layer insulation layer by the side of a front face is 
formed and the outer layer conductor layer by the side of a front face is formed further, this datum reference for 
front faces is used for the criteria of alignment, and patterning alignment of the outer iayer conductor layer by 
the side of a front face is performed. For this reason, the pattern-matching precision between the inside-and- 
outside layer conductor layers by the side of a front face is high. Moreover, after the inner layer conductor layer 
by the side of a rear face is formed, patterning is carried out to the inner layer conductor layer by the side of a 
rear face according to a flesh-side inner layer patterning process. The datum reference for rear faces is included 
in the pattern formed at this time. And at the flesh-side outer layer alignment process performed after the layer 
insulation layer by the side of a rear face is formed and the outer layer conductor layer by the side of a rear 
face is formed further, this datum reference for rear faces is used for the criteria of alignment, and patterning 
alignment of the outer iayer conductor layer by the side of a rear face is performed. For this reason, the 
pattern-matching precision between the inside-and-outside layer conductor layers by the side of a rear face is 
high. 

[0008] Moreover, invention concerning claim 2 is the manufacture approach of the printed wired board indicated 
to claim 1. The 1st through hole formation process with which a front flesh side forms the 1 st through hole in 
the position to said datum reference for front faces after the aforementioned layer insulation layer is formed, 
The 2nd through hole formation process with which a front flesh side forms the 2nd through hole in the position 
to said datum reference for rear faces after the aforementioned layer insulation layer is formed is included 
further. In said table outer layer alignment process, alignment is carried out with a transmission method using 
said 1st through hole, and it is characterized by carrying out alignment with a transmission method using said 
2nd through hole at said flesh-side outer layer alignment process. 

[0009] By this manufacture approach, after a layer insulation layer is formed for a front flesh side, the 1st 
through hole is formed by the 1st through hole formation process. Since the datum reference for front faces is 
already formed in the inner layer conductor layer by the side of a front face at the front inner layer patterning 
process at this time, the 1 st through hole is formed in the position to this for the purpose of this datum 
reference for front faces. And at a front outer layer alignment process, alignment for patterning of the outer 
layer conductor layer by the side of a front face is performed with a transmission method using this 1st through 
hole. Patterning alignment of the outer layer conductor layer by the side of the front face on the basis of the 
datum reference for front faces is performed in this way. Moreover, after a layer insulation layer is formed for a 
front flesh side, the 2nd through hole is formed by the 2nd through hole formation process. Since the datum 
reference for rear faces is already formed in the inner layer conductor layer by the side of a rear face at the 
flesh-side inner layer patterning process at this time, the 2nd through hole is formed in the position to this for 
the purpose of this datum reference for rear faces. And at a flesh-side outer layer alignment process, alignment 
for patterning of the outer layer conductor layer by the side of a rear face is performed with a transmission 
method using this 2nd through hole. Patterning alignment of the outer layer conductor layer by the side of the 
rear face on the basis of the datum reference for rear faces is performed in this way. 

[0010] In this manufacture approach, since the object for front faces and the datum reference for rear faces 
which are made into the target of positioning are covered with the layer insulation layer, respectively in the case 
of formation of the 1st and 2nd through hole, it is good to carry out alignment using a fluoroscopy means like an 
X-ray camera. 

[0011] Moreover, the front criteria photograph beer formation process which invention concerning claim 3 is the 
manufacture approach of the printed wired board indicated to claim 1, and etches the layer insulation layer by 
the side of said front face, and forms front criteria photograph beer on said datum reference for front faces, The 
flesh-side criteria photograph beer formation process which etches the layer insulation layer by the side of said 
rear face, and forms flesh-side criteria photograph beer on said datum reference for rear faces is included 
further. At said table outer layer alignment process Alignment is carried out with a reflection method using said 
table criteria photograph beer, and it is characterized by carrying out alignment with a reflection method using 
said flesh-side criteria photograph beer at said flesh-side outer layer alignment process. 
[0012] By this manufacture approach, after forming the datum reference for front faces in the inner layer 
conductor layer by the side of a front face at a front inner layer patterning process, the layer insulation layer by 



the side of a front face is etched by the front criteria photograph beer formation process, and front criteria 
photograph beer is formed on the datum reference for front faces. And at a front outer layer alignment process, 
alignment for patterning of the outer layer conductor layer by the side of a front face is performed with a 
reflection method using this front criteria photograph beer. Patterning alignment of the outer layer conductor 
layer by the side of the front face on the basis of the datum reference for front faces is performed in this way. 
Moreover, after forming the datum reference for rear faces in the inner layer conductor layer by the side of a 
rear face at a flesh-side inner layer patterning process, the layer insulation layer by the side of a rear face is 
etched by the flesh-side criteria photograph beer formation process, and flesh-side criteria photograph beer is 
formed on the datum reference for rear faces. And at a flesh-side outer layer alignment process, alignment for 
patterning of the outer layer conductor layer by the side of a rear face is performed with a reflection method 
using this flesh-side criteria photograph beer. Patterning alignment of the outer layer conductor layer by the side 
of the rear face on the basis of the datum reference for rear faces is performed in this way. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation concerning this invention is explained to a 
detail with reference to a drawing. Both the gestalten of following two operations start the approach of 
manufacturing the six-layer printed wired board which has a inner layer (I), a inner layer (II), and an outer layer 
for every front flesh side sequentially from the inside as a conductor layer, and was equipped with the insulating 
layer among them, respectively. In addition, a inner layer (II) corresponds to the "inner layer conductor layer" 
said to a claim, and an outer layer corresponds to a "outer layer conductor layer." 
[0014] The gestalt of the 1st operation. The gestalt of this operation corresponds to claims 1 and 2. 
[0015] first, copper-clad ******** 55 which carried out the laminating of the copper foil to front flesh-side both 
sides of an insulating substrate 50 — preparing — pattern processing predetermined [ whole front rear face ] to 
copper foil — giving — a inner layer (I) — it is referred to as 52 and 53 ( drawing 1 ). A well-known 
photolithography performs this pattern processing. That is, a photoresist is applied on copper foil, the pattern 
can be burned using the film which printed the pattern to process beforehand, a resist mask is formed, and 
chemicals, such as an acid, remove the copper foil of the part which is not covered with a resist mask, the inner 
layer (I) whose copper foil by which pattern processing was carried out in this way is the innermost conductor 
layer — it is set to 52 and 53 and these are mutually insulated by the insulating substrate 50. in addition, a inner 
layer (I) — 52 and 53 are not left behind to the left in drawing 1 . It is because this field is a field which forms 
the criteria pad of a inner layer (II) mentioned later. 

[0016] and this inner layer (I) -- the laminating of the copper foil 10A and 11A of the lower layer insulating layers 
57 and 58 and the upper layer of those is carried out to both sides of copper-clad ******** 55 which performed 
patterning of 52 and 53 with a press ( drawing 2 ). the copper foil 10A and 1 1A by which the laminating was 
newly carried out — a inner layer (II) — it is set to 10 and 1 1 and insulates mutually — having — moreover, a 
inner layer (I) — 52 and 53 are insulated. 

[0017] Next, pattern processing of copper foil 10A and 11A is performed ( drawing 3 ). the "table inner layer 
patterning process" which says this pattern processing to claim 1 , and a "flesh-side inner layer patterning 
process" — corresponding — said inner layer (I) carried out — a well-known photolithography performs like 
pattern processing of 52 and 53. and the inner layer (II) formed of this patterning — the criteria pads 13 and 14 
are contained in 10 or 11 patterns, respectively. The criteria pads 13 and 14 serve as a positioning target for the 
through hole formation mentioned later, and correspond to "the datum reference for front faces" said to claim 1 , 
and "the datum reference for rear faces." and the criteria pads 1 3 and 1 4 — a inner layer (I) — the location 
where 52 or 53 patterns do not exist — and it is prepared in the location which does not overlap mutually. 
[0018] And on the inner layer (II) 10 to which this pattern processing was performed, and 11, a front flesh side 
applies insulating resin, solidifies, the layer insulation layers 16 and 17 are formed, and exposure and 
development are given to these layer insulation layers 16 and 17, and photograph beer 60 and 61 is formed 
( drawing 4 ). photograph beer 60 and 61 — a inner layer (II) — the outer layer which it is prepared on [ some ] 
10 or 1 1 patterns, and is mentioned later, and a inner layer (II) — it becomes the flow section of 10 and 1 1. If 
photograph beer 60 and 61 is formed, it will roughen in the layer insulation layers 16 and 17. Detailed irregularity 
is formed in the layer insulation layers 16 and 17 with roughening, applying etching lightly. 
[0019] Next, the through hole which penetrates from the layer insulation layer 16 to the layer insulation layer 17 
is formed. Although a through hole is for the original purpose to take the flow of the outer layers of a front flesh 
side in a required location, it also forms the thing for the positioning criteria of patterning of the outer layer of a 
front flesh side besides the thing of such a purpose here. 

[0020] Formation of the through hole which serves as outer layer patterning criteria by the side of a front face 
first is explained. In case this through hole is formed, as shown in drawing 5 , a drill 81 and X-ray generator 82 
equipped with the X-ray camera 80 are used. If an parallel X-ray is irradiated from a lower part with X-ray 



generator 82 and the image of the criteria pad 13 is caught with the X-ray camera 80, an image like drawing 6 is 
acquired and the location of the criteria pad 13 can be known, the criteria pad 13 — the product made from a 
metal (copper) — since the rate of radioparency is lower than a surrounding insulating material — it is — 
moreover, the criteria pad 14 for rear faces and a inner layer (I) — it is because it is prepared in the location 
which does not overlap 52 or 53 patterns. 

[0021] And collimation is doubled with the core of the criteria pad 13 on the screen of drawing 6 , and a hole is 
made in a substrate with a drill 81. Although Offset d exists between the X-ray camera 80 and a drill 81 so that 
it may see to drawing 5 , in case a drill 81 is driven, it is canceled automatically, and he is trying for a drill 81 to 
correspond to a collimation location here. If from the layer insulation layer 1 6 to the layer insulation layer 1 7 is 
penetrated and a hole is made in this way, as shown in drawing 7 , the criteria through hole 19 for front faces will 
be formed. If the criteria pad 13 is again observed with the X-ray camera 80 in this condition, the criteria pad 13 
which the criteria through hole 19 for front faces could open in the center, and became doughnut-like as shown 
in drawing 8 will be observed. 

[0022] And the criteria through hole 20 for rear faces is formed to the criteria pad 14 in the same procedure. 
Moreover, in addition to these, the through hole 63 for a flow of original outer layers is also formed if needed. In 
addition, the criteria through holes 1 9 for front faces and the criteria through hole 20 for rear faces correspond to 
"the 1st through hole" and the "2nd through hole" which are said to claim 2, respectively. In addition, if each 
through holes 19, 20, and 63 are formed, the whole substrate will be once dipped in catalytic liquid, and catalytic 
activity will be given to a front rear face and through holes 19 and 20, and 63 insides. 

[0023] Then, an outer layer is formed. Although the outer layer also has the circuit pattern, of course, unlike a 
inner layer (I) and (II), it forms with an additive process. That is, the copper coat which is an outer layer is 
formed only in the part to which non-electrolytic copper plating is applied and which creates a negative pattern 
by the matter which does not have catalytic activity on the layer insulation layer 1 6 which has catalytic activity, 
and 1 7, and does not have a negative pattern. 

[0024] Then, as shown in drawing 9 , permanent resist film 65A is stuck on the front face of the substrate with 
which formation of a through hole ended, and patterning is performed using the exposure film 68. The sunspot 70 
for alignment besides the original circuit pattern 69 is given to the exposure film 68, before exposing the circuit 
pattern 69, a sunspot 70 is used and alignment of a substrate and the exposure film 68 is performed. In addition, 
permanent resist film 65A has not covered the part of the criteria through hole 1 9 for front faces, and the part 
of the criteria through hole 20 for rear faces. 

[0025] This alignment carries out a sunspot 70 to the core of the criteria through hole 19 for front faces by 
Lycium chinense using CCD camera 84 and a light 85. That is, if the parallel light is irradiated from a lower part 
in a light 85 and the image of the criteria through hole 19 for front faces is caught with CCD camera 84, an 
image like drawing 10 will be acquired. Here, since the visible ray is used, the criteria pad 13 which exists in the 
perimeter of the criteria through hole 19 for front faces in the shape of a doughnut cannot be seen. And when 
the exposure film 68 is moved and it is made for a sunspot 70 to be located at the core of the criteria through 
hole 1 9 for front faces, it means that the alignment of the exposure film 68 was made correctly. 
[0026] If alignment of the exposure film 68 is carried out, light 87 will be irradiated from the upper part using light 
source with an another light 85. Then, since a part of the light is interrupted with the circuit pattern 69 of the 
exposure film 68, light 87 is not equivalent to the part under the circuit pattern 69 among permanent resist film 
65A, but light 87 hits and exposes into the other part. And development of this forms the permanent resist 
pattern 65 with which the negative pattern of the circuit pattern 69 was imprinted as shown in drawing 1 1 on the 
layer insulation layer 16. in this way — patterning — carrying out — having had — permanent — a resist 
pattern — 65 — a front face — ** — criteria — a through hole — 19 — using — exposure — a film — 68 — 
alignment — carrying out — forming — having had — since — a front face — ** — criteria — a through hole - 

- 1 9 — a location — adjustment — as a result — - criteria — a pad — 1 3 — containing — a inner layer — (— II 
— ) — ten — a location — adjustment — very much — being high . 

[0027] And in the same procedure, permanent resist film 66A is stuck also about a rear face, alignment of an 
exposure film is carried out using the criteria through hole 20 for rear faces, and the permanent resist pattern 66 
is formed on the layer insulation layer 1 7. in this way — patterning — carrying out — having had — permanent - 

- a resist pattern — 66 — a rear face — ** — criteria — a through hole — 20 — using — exposure — a film - 

- alignment — carrying out — forming — having had — since — a rear face — ** — criteria — a through hole 

- 20 — a location — adjustment — as a result — criteria — a pad — 14 — containing — a inner layer — (— 
II --) — 1 1 — a location — adjustment — very much — being high . although patterning of these permanent 
resist patterns 65 and 66 does not process the outer layer itself, it is formed at degree process — an outer 
layer — the pattern of the non-electrolytic copper plating film is determined, and it corresponds to the "table 
outer layer alignment process" and the "flesh-side outer layer alignment process" which are said to claim 1. 



[0028] If the permanent resist patterns 65 and 66 are formed, an outer layer 22 will be formed applying non- 
electrolytic copper plating. Although the layer insulation layers 16 and 17, each through holes 19 and 20, and 63 
insides have catalytic activity and a deposit is formed at this time, since the permanent resist patterns 65 and 
66 do not have catalytic activity, a deposit is not formed on it. For this reason, as shown in drawing 12 , the 
outer layer 22 has covered except [ all ] the part where the permanent resist patterns 65 and 66 exist. That is, 
the criteria through hole 19 for front faces and the criteria through hole 20 neighborhood for rear faces by which 
the permanent resist films 65A and 66A were not ******(ed) primarily are covered with the outer layer 22 
including the through hole inside, and the outer layer 22 of the same pattern as the circuit pattern of an 
exposure film is formed in the other part including the inside of photograph beer 60 and 61. 
[0029] It corresponds to the "outer layer conductor layer" as which a front rear face is formed by one plating, 
and the outer layer 22 of a front flesh side says this outer layer 22 to claim 1, respectively. The outer layer 22 
on a background has [ the outer layer 22 on a side front / location adjustment with a inner layer (II) 1 0 ] 
respectively location adjustment very high [ and ] with a inner layer (II) 11. the outer layer 22 of the front flesh 
side formed in this way, and a inner layer (II) — 10, 1 1, and a inner layer (I) — although the conductor layer of 
six layers of 52 and 53 is insulated mutually fundamentally [ all ], in the part of a through hole 63, the outer layer 
22 of a front flesh side flows mutually — having — moreover, the need — responding — a inner layer (II) — 10, 
1 1 , and a inner layer (I) — it has flowed also through 52 and 53. 

[0030] And in the part of photograph beer 60, the outer layer 22 and inner layer (II) 10 on a side front have 
flowed, and the outer layer 22 and inner layer (II) 1 1 on a background have flowed in the part of photograph beer 
61 . here — above — a side front — an outer layer — 22 — a inner layer — (— II —) — ten — a location — 
adjustment — and — a background — an outer layer — 22 — a inner layer — (— II —) — 1 1 — a location — 
adjustment — excelling — **** — since — a photograph — beer — size — being detailed — a thing — it is — 
even if — defective continuity — becoming — things — there is nothing — the diameter of beer / diameter of a 
land — up to 100 micrometers / about 200 micrometers — correspondence — being possible . 
[0031] As explained to the detail above, according to the manufacture approach of the printed wired board 
concerning the gestalt of the 1st operation While forming the criteria pad 13 which is a datum reference for front 
faces in some patterns of a inner layer (II) 10, the criteria pad 14 which is a datum reference for rear faces is 
formed in some patterns of a inner layer (II) 11. The criteria through hole 1 9 for front faces and the criteria 
through hole 20 for rear faces are formed in the core of these criteria pads 13 and 14, respectively. And since 
the criteria through hole 19 for front faces is used for alignment criteria, patterning of the outer layer 22 on a 
side front is carried out, the criteria through hole 20 for rear faces is used for alignment criteria and patterning 
of the outer layer 22 on a background is carried out The printed wired board which was excellent in the location 
adjustment of a inner layer (11)10 and the outer layer 22 and inner layer (II) on location adjustment and a 
backgroundl 1 in the outer layer 22 on a side front can be manufactured, and it can respond to detailed-ization 
of photograph beer size without defective continuity. 

[0032] The gestalt of the 2nd operation, although the gestalt of this operation is a thing corresponding to claims 
1 and 3 — the inner layer (II) of said drawin g_3 — since patterning of 10 and 11 is common in the gestalt of the 
1st operation including the criteria pads 13 and 14, it explains, paying its attention to difference about the part 
after it. 

[0033] Inner layer (II) After carrying out patterning of 10 and 1 1, a front flesh side forms the layer insulation 
layers 16 and 17 on that inner layer (II) 10 and 1 1, and a part is etched into these layer insulation layers 16 and 
17, and photograph beer 60 and 61 is formed ( drawing 13 ). Formation of these layer insulation layers 16 and 17 
and photograph beer 60 and 61 is performed like the case of the gestalt of the 1st operation. However, with the 
gestalt of this operation, criteria photograph beer 24 and 25 is also formed in the case of photograph beer 60 
and formation of 61. The criteria photograph beer 24 on the side front formed on the criteria pad 13 of a inner 
layer (II) 10 corresponds to the "table criteria photograph beer" said to claim 3. The criteria photograph beer 25 
on the background formed on the criteria pad 14 of a inner layer (II) 11 corresponds to "flesh-side criteria 
photograph beer." 

[0034] And since it roughens in the layer insulation layers 16 and 17, a through hole 63 is formed ( drawing 14 ). 
This through hole 63 is a through hole of the original purpose [ of taking the flow of the outer layers of a front 
fiesh side in a required location ] sake, and differs from the criteria through hole in the gestalt of the 1st 
operation. In addition, if a through hole 63 is formed, the whole substrate will be once dipped in catalytic liquid, 
and catalytic activity will be given to the inside of a through hole 63. 

[0035] Next, an outer layer is formed. At the point which forms an outer layer with an additive process, since it 
is the same as that of the case of the gestalt of the 1st operation, after forming the negative pattern which does 
not have catalytic activity first, non-electrolytic copper plating is performed. 

[0036] For this reason, a negative pattern is formed first. As shown in drawing 1 5 , permanent resist film 65A is 



stuck on the front face of a substrate, and patterning is performed using the exposure film 68. The sunspot 70 
for.alignment besides the original circuit pattern 69 is given to the exposure film 68 like the case of the gestalt 
of the 1 st operation, before exposing the circuit pattern 69, a sunspot 70 is used and alignment of a substrate 
and the exposure film 68 is performed. In addition, permanent resist film 65A has not covered the part of criteria 
photograph beer 24. 

[0037] This alignment carries out a sunspot 70 to the core of criteria photograph beer 24 by Lycium chinense 
using CCD camera 90 equipped with the light 89. That is, if the light is irradiated in a light 89 and the reflected 
light is caught with CCD camera 90, the image of criteria photograph beer 24 like drawing 1 6 will be acquired. 
And when the exposure film 68 is moved and it is made for a sunspot 70 to be located at the core of criteria 
photograph beer 24, it means that the alignment of the exposure film 68 was made correctly. 
[0038] If alignment of the exposure film 68 is carried out, light 87 will be irradiated from the upper part using light 
source with an another light 90. Then, the permanent resist pattern 65 with which the negative pattern of the 
circuit pattern 69 was imprinted is formed on the layer insulation layer 16 like the case of the gestalt of the 1st 
operation ( drawing 1 7 ). in this way — patterning — carrying out — having had — permanent — a resist 
pattern — 65 — criteria — a photograph ~ beer — 24 — using — exposure — a film — 68 — alignment — 
carrying out — forming — having had — since — criteria — a photograph — beer — 24 — a location — 
adjustment — as a result — criteria — a pad — 13 — containing — a inner layer — ( — II — ) — ten — a 
location — adjustment — very much — being high . 

[0039] And in the same procedure, permanent resist film 66A is stuck also about a rear face, alignment of an 
exposure film is carried out using criteria photograph beer 25, and the permanent resist pattern 66 is formed on 
the layer insulation layer 17. in this way — patterning — carrying out — having had — permanent — a resist 
pattern — 66 — criteria — a photograph — beer — 25 — using — exposure — a film — alignment — carrying 
out — forming — having had — since — criteria — a photograph — beer — 25 — a location — adjustment — 
as a result — criteria — a pad — 1 4 — containing — a inner layer — ( — II — ) — 1 1 — a location — 
adjustment — very much — being high . 

[0040] If the permanent resist patterns 65 and 66 are formed, an outer layer 22 will be formed applying non- 
electrolytic copper plating like the case of the gestalt of the 1st operation. In this way, the outer layer 22 of the 
same pattern as the circuit pattern of an exposure film is formed including the inside of photograph beer 60 and 
61. 

[0041] A front rear face is formed by this outer layer 22 by one plating like the case of the gestalt of the 1st 
operation. And a inner layer (II) 10 and the outer layer 22 on a background have [ the outer layer 22 on a side 
front ] location adjustment very as high as a inner layer (II) 1 1 respectively, the outer layer 22 of the front flesh 
side formed in this way, and a inner layer (II) — 10, 1 1, and a inner layer (I) — although the conductor layer of 
six layers of 52 and 53 is insulated mutually fundamentally [ all ], in the part of a through hole 63, the outer layer 
22 of a front flesh side flows mutually — having — moreover, the need — responding — a inner layer (II) — 10, 
1 1 , and a inner layer (I) — it has flowed also through 52 and 53. 

[0042] And in the part of photograph beer 60, the outer layer 22 and inner layer (II) 1 0 on a side front flow, and 
the outer layer 22 and inner layer (II) 1 1 on a background have flowed in the part of photograph beer 61, 
respectively, here — above — a side front — an outer layer — 22 — a inner layer — ( — II — ) — ten — and - 

- a background — an outer layer — 22 — a inner layer — ( — II — ) — 11 — a location — adjustment — both - 

- excelling — **** — since — a photograph — beer — size — being detailed — a thing — it is — even if — 
defective continuity becoming — things — there is nothing — the diameter of beer / diameter of a land — 
up to 100 micrometers / about 200 micrometers — correspondence — being possible . 

[0043] As explained to the detail above, according to the manufacture approach of the printed wired board 
concerning the gestalt of the 2nd operation While forming the criteria pad 13 which is a datum reference for 
front faces in some patterns of a inner layer (II) 10, the criteria pad 14 which is a datum reference for rear faces 
is formed in some patterns of a inner layer (II) 1 1 . Criteria photograph beer 24 and criteria photograph beer 25 
are formed on this criteria pad 1 3 and 1 4, respectively. And since criteria photograph beer 24 is used for 
alignment criteria, patterning of the outer layer 22 on a side front is carried out, criteria photograph beer 25 is 
used for alignment criteria and patterning of the outer layer 22 on a background is carried out The printed wired 
board which was excellent in the location adjustment of a inner layer (11)10 and the outer layer 22 and inner layer 
(II) on location adjustment and a background11 in the outer layer 22 on a side front can be manufactured, and it 
can respond to detailed-ization of photograph beer size without defective continuity. 

[0044] In addition, as for this invention, it is needless to say for amelioration various by within the limits which is 
not limited to the gestalt of said the operation of each and does not deviate from the summary of this invention 
and deformation to be possible. 
[0045] 



[Effect of the Invention] Since pattern doubling of an outer layer conductor layer is separately performed with a 
front face and the rear face using the pattern doubling criteria prepared separately by the object for front faces, 
and the object for rear faces according to this invention so that clearly from having explained above, the 
manufacture approach of the printed wired board which improved the pattern doubling precision over the inner 
layer conductor layer of an outer layer conductor layer is offered. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the condition of having carried out patterning of a inner layer (I) to 
both sides of an insulating substrate. 

[Drawing 2] It is the sectional view showing the condition of having carried out the laminating of a lower layer 
insulating layer and the copper foil (inner layer (II)). 

[Drawing 3] It is the sectional view showing the condition of having carried out patterning of the inner layer (II), 
and having formed the criteria pad. 

[Drawing 4] It is the sectional view showing the condition of having formed photograph beer in the layer 
insulation layer. 

[Drawing 5] It is the sectional view showing the formation of a criteria through hole performed for the purpose of 
a criteria pad. 

[Drawing 6] It is drawing showing the image of the criteria pad caught with the X-ray camera. 

[Drawing 7] It is the sectional view showing the condition of having formed the through hole. 

[Drawing 8] It is drawing showing the image of the criteria pad with which the criteria through hole was formed. 

[Drawing 9] It is the sectional view showing the condition of carrying out alignment of an exposure film using the 

criteria through hole. 

[Drawing 10] It is drawing showing the image of the criteria through hole and sunspot which were caught with the 
CCD camera. 

[Drawing 11] It is the sectional view showing the condition of having carried out patterning of a permanent resist. 

[Drawing 12] It is the sectional view showing the condition of having carried out non-electrolytic copper plating 
and having formed the outer layer. 

[Drawing 1 3] It is the sectional view showing the condition of having formed photograph beer (criteria photograph 
beer being included) in the layer insulation layer. 

[Drawing 14] It is the sectional view showing the condition of having formed the through hole. 

[Drawing 15] It is the sectional view showing the condition of carrying out alignment of an exposure film using 

criteria photograph beer. 

[Drawing 1 6] It is drawing showing the image of the criteria photograph beer and the sunspot which were caught 
with the CCD camera. 

[Drawing 1 7] It is the sectional view showing the condition of having carried out patterning of a permanent resist 

[Drawing 1 8] It is the sectional view showing the condition of having carried out non-electrolytic copper plating 
and having formed the outer layer. 

[Drawing 1 9] It is drawing showing the alignment approach of the conventional exposure film. 

[Description of Notations] 

10 11 Inner layer conductor layer 

1 3 Criteria Pad (Datum Reference for Front Faces) 

1 4 Criteria Pad (Datum Reference for Rear Faces) 
16 17 Layer insulation layer 

19 Criteria through Hole for Front Faces (1st through Hole) 

20 Criteria through Hole for Rear Faces (2nd through Hole) 
22 Outer Layer Conductor Layer 

24 Criteria Photograph Beer (Table) 

25 Criteria Photograph Beer (Flesh Side) 



[Translation done.] 
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